Supplementary Methods 23

1.1
Initial S. o. caurina assembly 24 1.1.1 BLATq version 1.0.2 (Henderson & Hanna, 2016a) used to align our 150 bp read 1 25
sequences from the Nextera700bp library (Hanna et al., 2017) to the Ninox 26 novaeseelandiae mitochondrial genome (GenBank accession AY309457) using default 27
BLAT parameters other than "-stepSize=5 -repMatch=100000 -out=blast8". "SOAPdenovo-127mer all -m 127 -R". In our configuration file for this assembly we 32 used the default minimum alignment length between a read and contig (32 for paired-end 33 reads) and the default minimum pair number cutoff (3 for paired-end reads) and set the 34 reads to be used for the assembly of both contigs and scaffolds. 1.1.6 We found 3 reads that spanned tRNA Phe (1 of which was a merged read pair (Hanna et al., 43 2017)) and combined them using the Geneious version 9.1.4 (Kearse et al., 2012 ; 44 6 parameters "samtools view -h <input.bam> | awk '$7 == "=" || $7 == "*" || $1 ~ "^@"' | 113 samtools view -Sb -> <output.bam>". 114 1.3.4 We used Samtools version 1.3 with HTSlib 1.3.1 (Li et al., 2009 (Li et al., , 2015 with GAWK 115 version 4.0.1 (Free Software Foundation, 2012) to filter out all aligned sequences less 116 than 300 nt using parameters "samtools view -h <input.bam> | awk '$1 ~ "^@"' || 117 length($10) >= 300' | samtools view -Sb -> <output.bam>". 118 1.3.5 We visually inspected all sites where there was lower coverage and any hint of 119 disagreement between reads and, except in the case of CR1 and CR2 where we relied on 120 the Sanger-derived sequence data, decided in favor of majority evidence, which matched 121 our preliminary assembly at all sites, providing confirmation of our assembly 122 methodology. 123 sequence errors. We first used the KmerFreq_HA tool to create a kmer frequency 219 spectrum with default options except "-k 27", which indicate that we used a kmer size of 220 27 for creating the spectrum. We then used the Corrector_HA tool along with the kmer 221 frequency spectrum that we created to correct all of our trimmed reads using default 222 options except "-k 27 -r 36", which indicate that we used a kmer size of 27 for the error 223 correction and kept trimmed reads as short as 36 bp. 224
1.7
Strix varia sample CMCB41533 225 11 constructed, sequenced, and the data processed as described in (Hanna et al., 2017) . The 230 raw sequences are available from NCBI (SRA run accessions SRR5428115, 231 SRR5428116, and SRR5428117). 232
1.8
Strix varia mitochondrial genome assembly 233 1.8.1 We generated the mitochondrial genome assembly of the S. varia sample CMCB41533 234 by building a succession of assemblies that contributed information to the final assembly 235 from which we extracted the gene sequences. We used assemblies of sample CAS95964 236 to inform the process, but, as we had more sequence data for sample CMCB41533, we 237 chose to only produce a final assembly for this sample. 238
1.9
Assembly of Strix varia ContigInput1 239 1.9.1 We used bwa version 0.7.13-r1126 (Li, 2013a) with default options other than parameters 240 "bwa mem -M". We separately aligned paired-end and unpaired reads. 241 1.9.2 We merged the paired-end and unpaired read alignments using the Picard version 2.2.4 242 (http://broadinstitute.github.io/picard) function MergeSamFiles and sorted them using the 243 Picard function SortSam, employing default settings for both tools. We next marked 244 duplicate reads (both PCR and optical) using the Picard function MarkDuplicates, 245 employing default settings. 246 1.9.3 We filtered the alignment file for only alignments to the final mitochondrial genome 247 assembly using Samtools version 1.3 with HTSlib 1.3.1 (Li et al., 2009 (Li et al., , 2015 . We then12 used Samtools to filter out duplicate reads marked by Picard using the Samtools 249 parameters "-F 0x400". We next used Samtools to filter out alignments of quality less 250 than 10 with the parameters "-q 10". We then filtered out secondary alignments with the 251 Samtools parameters "-F 0x100". We then used Samtools with GNU Awk (GAWK) 252 
